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TheFermiconstantGF is afundamentalparameter
of theStandardModelwhichdeterminesthestrength
of all weakprocesses. Due to recent theoretical ef-
forts, thedominantuncertainty in GF is from experi-
mentonly.

Thegoalof theµLAN (Muon Lifetime ANalysis)
experiment is a 1 ppm measurementof the positive
muonlifetimeτµ� , usingahigh intensity muonbeam
at the Paul Scherrer Institute (PSI).This would rep-
resent a 20-fold improvement over previousefforts,
resulting in a GF precision of 0.5ppm.

Figure 1: Beamlineenvelopesfor the muon beam
tuneof PSI’s πE3 area.Thepositionsof theµ-e sep-
arator andthebeamkicker areindicated.

The experiment requires a high-intensity pulsed
muon beam,a nearly hermetic decayspectrometer,
ahigh precision clock system,anda fastDAQ to ob-
tain thehigh statistics.

Lastyearwemadesignificantprogressin develop-
ing a beamtune(Fig.1) which deliversa muonflux
of up to 50 MHz, far better thanthe original design
valueof 11 MHz. Using a mockup of a fastswitch-
ing electromagnetic kicker, whichsuppliesmuonson
demand, wefound abeamextinction factor (theratio
of beam-off to beam-onduring kicker activation) of
3 � 10� 4 at 15 MHz beamrate, which exceeds the

designcriteria.
Thechallengesof thedecay positronmeasurement

arein: (1) construction of a high efficiency detector,
(2) cancellationof residual muonpolarization effects
(achieved by detector symmetry andthe application
of amagneticfield), and(3) theminimization of sys-
tematicuncertainties due to signal pile-up or beam
straggling.

After several improvements,various detector sub-
elementshave beenrigorously tested (Fig.2). 13 %
of thedetectorhasbeencomissionedandtheremain-
deris underconstruction.

Prototypes of the newly-developed 500 MHz
wave-form digitizers for ns pulse resolution have
beentested.

Figure 2: Matruschka type view of the µLAN de-
tector: single scintillator, lightguide andphotomul-
tiplier housing; tile pair; pentagon and hexagon
sub-elements;completedetector ball.

Our first test data,obtained with alternate sulfur
and silver targets, yielded a τµ� at 136 ppm preci-
sion,in excellent agreementwith thePDGvalue.In-
stallation andtuning of the final beamline, followed
by a commissioning run with thefull detector setup,
is plannedfor 2003.
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